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SYSTEM AND METHOD FOR 
COMMUNICATING USING A VOICE 
NETWORK AND A DATA NETWORK 

TECHNICAL FIELD OF THE INVENTION $ 

This invention relates generally to communication 
technology, and more particularly to a system and method 
for communicating using a voice network and a data net- 
work. 

BACKGROUND OF THE INVENTION 30 

With the proliferation of sophisticated communication 
technology, consumers demand a wider range of communi- 
cation solutions to meet their increasing needs. One solution 
integrates voice and data in a single communication session. 15 
For example, existing call center technology supports voice/ 
data sessions to deliver customer services. Typically, a 
customer engages in a voice/data session to receive a 
predefined service. A customer may dial a 1-800 number to 
place an order for clothing with a mail order organization, to 20 
trade stocks or mutual funds, or to perform some other 
suitable transaction. Often these voice/data sessions include 
a conversation with a live operator that can access data 
related to the service. 

Many of these existing technologies use the same path to 25 
communicate both voice and data, which may require more 
sophisticated equipment at both ends of the communication 
link. Moreover, these technologies may only contemplate 
and support the provisioning of a single service. 
Furthermore, these technologies may not be adaptable to a 30 
mobile environment or configurable to provide a variety of 
data messaging and content in an integrated voice/data 
system. 

SUMMARY OF THE INVENTION 35 

In accordance with the present invention, a communica- 
tion system and method are provided that substantially 
eliminate or reduce disadvantages or problems associated 
with previously developed communication systems and 
methods. In particular, the present invention provides a 40 
system and method for communicating using a voice net- 
work and a data network. 

In one embodiment of the present invention, a system for 
communicating using a voice network and a data network 
includes a mobile unit coupled to the voice network. The 45 
mobile unit communicates a service message in a first call 
using the voice network. A network switching center (NSC) 
coupled to the voice network and the data network includes 
a switch that receives the first call initiated by the mobile 
unit and initiates a second call to a service center using the 50 
voice network. The NSC also includes a router that com- 
municates a data message to the service center using the data 
network. Both the second call and the data message specify 
an identifier of the mobile unit. The service center coupled 
to the voice network and the data network associates the 55 
second call and the data message using the identifier of the 
mobile unit. 

In another embodiment of the present invention, an appa- 
ratus for communicating using a voice network and a data 
network includes a profile table that stores information 60 
relating a mobile unit to a service center. A switch coupled 
to the voice network receives a service message in a first call 
and initiates a second call to the service center specified in 
the profile table. A router communicates a data message to 
the service center using the data network, wherein the 65 
second call and the data message specify an identifier of the 
mobile unit. 
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Technical advantages of the present invention include an 
arrangement of mobile units, one or more NSCs, and one or 
more service centers. These components of a communica- 
tion system combine to provide a variety of voice/data 
sessions between the mobile units and the service centers. 
The mobile units direct requests for service to the NSC 
which may then access information to direct both a voice 
component and a data component to the appropriate service 
center to establish a voice/data session. The NSC maintains 
profile information to relate individual or groups of mobile 
units to associated service centers and access information to 
establish both a voice path and a data path to the selected 
service center. 

Other important technical advantages of the present 
invention include the use of a separate voice path and data 
path between the NSC and the selected service center. To 
ensure proper association of the voice and data components 
of a voice/data session, the NSC provides an identifier of the 
mobile unit in both the voice call and the data message to the 
service center. In a particular embodiment, the NSC speci- 
fies the identifier of the mobile unit as automatic number 
identification or caller ID information associated with the 
voice call. The service center associates the voice and data 
components using the identifier of the mobile unit to estab- 
lish the voice/data session. 

Still other important technical advantages of the present 
invention include the adaptation of the invention to provide 
a variety of services in a mobile environment. In a particular 
embodiment, mobile units are associated with cars, trucks, 
boats, barges, airplanes, cargo holders, persons or other 
mobile items that may desire a selection of services. These 
services may include emergency services, roadside 
assistance, information services (e.g., directions, news and 
weather reports, financial quotes, etc.), or other services. The 
NSC maintains information to relate and provide these 
services upon request by the mobile units. Other technical 
advantages are readily apparent to one skilled in the art from 
the following figures, descriptions, and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present inven- 
tion and for further features and advantages, reference is 
now made to the following description taken in conjunction 
with the accompanying drawings, in which: 

FIG. 1 illustrates a communication system that includes 
mobile units, a network switching center (NSC), and service 
centers; 

FIG. 2 illustrates in more detail the NSC; 

FIG. 3 illustrates an exemplary embodiment of a profile 
table maintained by the NSC; 

FIG. 4 illustrates another exemplary embodiment of a 
profile table maintained by the NSC; 

FIG. 5 illustrates an exemplary embodiment of a service 
table maintained by the NSC; 

FIG. 6 illustrates exemplary message formats and mes- 
saging techniques used in the communication system; and 

FIG. 7 is a flow chart of a method of operation of the 
communication system. 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIG. 1 illustrates communication system 10 that includes 
a number of mobile units 12, a network switching center 
(NSC) 14, and a number of service centers 16. These 
components of communication system 10 communicate 
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using voice network 18 and data network 20. In general, 
NSC 14 receives a request for service from mobile unit 12 
and establishes a voice/data session with an appropriate 
service center 16. 

Mobile units 12 may be hand-held or portable devices 
associated with any mobile items, such as cars, trucks, boats, 
barges, airplanes, cargo holders, persons, or other items that 
are movable or mobile. Mobile units 12 may communicate 
with sensors to provide information on the location or status 
of mobile unit 12 or its associated mobile item. For example, 
a global positioning system (GPS) location receiver may be 
disposed at or near mobile unit 12 to determine the location 
of an associated vehicle. Mobile unit 12 may also receive 
information from alarms, odometers, speedometers, engine 
sensors, accelerometers, temperature gauges, humidity 
gauges, personal health sensors, or any other suitable sen- 
sors that generate information on the status of mobile unit 12 
or its associated mobile item, U.S. Pat. No. 5,539,810 
describes a particular embodiment of mobile unit 12, and is 
hereby incorporated by reference for all purposes. 

Mobile units 12 couple to NSC 14 using voice network 
18. Voice network 18 comprises cell transmitter sites 30, 
mobile switching centers (MSCs) 32, and the various com- 
ponents of the public switched telephone network (PSTN) 
34. Voice network 18 may also include any other suitable 
land-based or satellite-based transmitting and receiving 
components. Although shown illustratively as single com- 
ponents of a cellular telephone network coupled to PSTN 34, 
voice network 18 generally comprises any suitable number 
and collection of telecommunication hardware and associ- 
ated software that provides a voice path between mobile unit 
12 and NSC 14. 

Voice paths 36 couple voice network 18 to NSC 14. 
Incoming voice path 38 establishes voice communication 
between mobile unit 12 and NSC 14, and outgoing voice 
path 40 establishes communication between NSC 14 and 
service center 16. Voice paths 36 may be individual lines, 
multiple lines, trunks, multiple trunks, or any other suitable 
collection of lines, trunks, and/or other suitable paths to 
support one or more voice paths. 

NSC 14 couples to service center 16 using a voice path 
that includes outgoing voice path 40, PSTN 34, and voice 
path 42. NSC 14 also couples to service center 16 using a 
data path that includes data path 44, data network 20, and 
data path 46. NSC 14 maintains a database 41 that contains 
information on customer profiles, mobile units 12, service 
centers 16, and pending messages to be communicated 
between mobile units 12 and service centers 16. The con- 
tents of database 41 are described in more detail below with 
reference to FIGS. 2-6. 

Data network 20 may include hardware and software to 
establish a dedicated data path between NSC 14 and service 
center 16, using frame relay, X.25, TCP/IP, or any other 
suitable dedicated communication protocol. Alternatively, 
data network 20 may include hardware and software to 
implement a non-dedicated, switched, or dial-up data path 
between NSC 14 and service center 16. Data network 20 and 
data paths 44 and 46 may be wireline, wireless, or a 
combination of wireline and wireless technologies. For 
example, data network 20 may comprise a portion of PSTN 
34 that establishes a dial-up modem connection that is 
separate from voice path 40. In a particular embodiment, the 
data path established by data network 20 and data paths 44 
and 46 provide a sufficiently small transmission time to 
enable data associated with the voice/data session to arrive 
at service center 16 simultaneously or in advance of the call 
over the voice path established by PSTN 34 and voice paths 
40 and 42. 
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Communication system 10 comprises one or more service 
centers 16 to provide a variety of voice/data services to 
mobile unit 12. Service center 16 receives a call or voice 
component of the voice/data session at voice module 50 and 

5 a message or data component of the voice/data session at 
data module 52. Depending on the particular 
implementation, the number of agent stations served, the 
capacity and loading characteristics of service center 16, and 
other considerations, voice module 50 may comprise an 

10 automatic call distributor (ACD), a private branch exchange 
(PBX), a simple call distributor, or other suitable hardware 
and software to receive and distribute the voice component 
of the voice/data session to one of a number of voice 
instruments 54 in service center 16. Similarly, data module 

15 52 may comprise hardware and software associated with a 
local area network (LAN), wide area network (WAN), or 
other suitable technology that couples the data component of 
the voice/data session to one of a number of workstations 56 
in service center 16. An agent or customer representative 

20 operates voice instrument 54 and an associated workstation 
56 to conduct the voice/data session with the user of mobile 
unit 12. It should be understood that voice module 50 and 
data module 52 may be integral or separate components, and 
may support a variety of telephony/data applications and/or 

25 protocols, such as TAPI, TSAPI, and CTI. 

Service center 16 also includes database 58 which con- 
tains information related to the services offered by the 
particular service center 16. For example, if service center 
16 provides direction services, then database 58 may store 

30 maps, geographical coordinates, or other information that 
allows service center 16 to provide directions to the users of 
mobile units 12 in both audible and data formats. Similarly, 
database 58 may store personal medical information, dis- 
patch numbers, emergency personnel locations, or other 

35 information that allows service center 16 to dispatch assis- 
tance to the users of mobile units 12 in need or distress. 
Database 58 may also store information to provide load 
brokering services, vehicle monitoring, weather reporting, 
financial and news services, or any other suitable informa- 

40 tion services. Generally, services offered by service center 
16 may comprise emergency services, roadside assistance, 
and a variety of information services. 

In operation, mobile unit 12 generates a request for 
service in response to user interaction or an automatically 

45 triggered event. This request for service may be in the form 
of a service message transmitted in a voice call placed by 
mobile unit 12 to NSC 14 using voice network 18. NSC 14 
receives this service message and accesses information 
maintained in database 41 to determine the appropriate 

so service center 16 to satisfy the request. NSC 14 also 
retrieves access information from database 41 to establish a 
voice/data session with the determined service center 16. 
NSC 14 then establishes a voice path (e.g., by initiating a 
voice call) with voice module 50 in service center 16 using 

55 PSTN 34 and voice paths 40 and 42. NSC 14 also commu- 
nicates a data message to data module 52 using data network 
20 and data paths 44 and 46. Both the call and the data 
message from NSC 14 to service center 16 include an 
identifier of mobile unit 12. 

60 Service center 16 receives the call at voice module 50 and 
the data message at data module 52. Voice module 50 
transfers or directs the call to a selected voice instrument 54 
and communicates associated automatic number identifica- 
tion (AN!) information, caller ID, or other identifier of the 

65 mobile unit 12 to an associated workstation 56. Workstation 
56 retrieves the data message with the same mobile unit 
identifier from data module 52. 
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The agent using voice instrument 54 and associated externally control or monitor the operation of NSC 14, and 

workstation 56 then conducts the voice/data session with may also be used to link and coordinate operation between 

mobile unit 12. The voice/data session may include access to a number of NSCs 14 in a network configuration, 
database 58 to fulfill the services requested by mobile unit , n optlatioa> switch m of NSC 14 receives a XIvicc 

12, together with bidirectional voice and/or data commum- 5 m e from mobile uni , u ^ voice [h 36 Switch 

cation between mobile unit 12 NSC 14, and/or service 10Q (hen izes me ^ a mes . 

center 16. Ine display on workstation 56 may display map j- ^-i lj- * • * 

locations, status information, or other information received sa 8 e . and > m a P articular embodiment, communicates the 

from NSC 14 or mobile uni. 12 itself that relates to the status «™* °«»8 of its voice paths 102 to IVR una 
or location of mobile unit 12 and/or its associated mobile in ™*. decoding. SwUch 100 may also perform the 

j tem ]0 D IMF decoding or may pass the service message to 

- .„ t t , .. t - xro ^ modems 104 and modem handler 108 for decoding. Decod- 

FIG. 2 illustrates in more detail the components of NSC c . , , . „„f 

%a a u inn i . ♦ i io ing of service message by a DTMF decoder in IVR unit 106 

14. A switch 100 couples to voice network 18 using voice , . ■ \ « , ..... . 

o i_ * i j i_ j j . j or switch 100 may provide better accuracy and reliability in 

paths 36. Switch 100 includes hardware and associated . . . c . ., . 4 

r f , t . . . • « . receiving the service message from mobile unit 12. 

software to process manipulate, switch, and manage a van- 15 

ety of voice paths 102 in NSC 14. For example, switch 100 U P on decoding the service message, modem handler 108, 

may receive inbound calls from voice network 18 or place switch 100 > or 1 ^ unit 106 P 82 ^ information contained in 

outbound calls to voice network 18. Also, switch 100 lne ^ lCG message to processor 114 using data bus 112. 

includes ANI generation or caller ID techniques that can Processor 114 then accesses profile table 120 to determine 

include an identifier of mobile unit 12 on outbound calls to 20 tne appropriate service center 16 based on the contents of the 

service center 16. This is an important aspect of the opera- s*™** message. Processor 114 also accesses service table 

tion of NSC 14 which aUows service center 16 to associate 122 t0 determine the access parameters to establish both 

the voice component and the data component of a voice/data voice and data communication with the selected service 

session. The generation and communication of ANI or caller center 16 - Processor 114 may also store data messages 

ID information may be performed by switch 100 using any 25 received from or to be transmitted to mobile units 12 and/or 
suitable in-band (.e.g., DTMF) or out-of-band (e.g., SS-7) centers 16 10 messa S e <l ueue 124 

technique. This may be performed by overriding identifiers Upon determining service center 16 and the appropriate 

of NSC 14 or voice path 40 that may normally be associated information to access service center 16, processor 114 

with the call directed to service center 16. directs switch 100 to place an outbound call to service center 

Switch 100 may also establish voice paths with modems 30 1<> using voice path 40 and voice network 18. Using either 

104 and an interactive voice response (IVR) unit 106. in-band or out-of-band signaling, switch 100 also associates 

Modems 104 and modem handler 108 allow NSC 14 to an identifier of mobile unit 12 with the call placed to service 

establish modem connections for high capacity data com- center 16. Processor 114 also directs data interface 110 to 

munication among mobile units 12, service centers 16, and communicate a data message to service center 16 using data 

other external devices accessible through voice network 18. 35 P at & 44 and data network 20. Both the call placed to service 

IVR unit 106 provides interactive voice response sessions center by switch 100 and the data message communicated to 

among components in communication system 10, and may service center by data interface 110 are associated with an 

also provide communication between NSC 14, mobile units identifier of mobile unit 12 to allow service center 16 to 

12, and service centers 16 using dual tone multi-frequency associate the voice component and the data component of 

(DTMF) techniques. In a particular example, switch 100 40 the voice/data session. 

directs a service message received from mobile unit 12 to Upon establishing voice communication with service cen- 

switch 100 or IVR unit 106 for DTMF decoding. NSC 14 ter 16, switch 100 bridges or connects the original inbound 

contemplates modems 104, DTMF coders/decoders, or any call from mobile unit 12 with the outbound call to service 

other suitable coding and/or decoding technique to commu- center 16 to establish a voice path between mobile unit 12 

nicate data using voice paths 102. 45 and service center 16. At any time before, during, or after the 

A data interface 110 couples to data network 20 using data voice/data session, switch 100 may direct the inbound call 

path 44. Data interface 110 comprises a bridge, router, from mobile unit 12 or the outbound call to service center 16 

gateway, adapter card, or any other suitable collection of to modems 104 and modem handler 108 to conduct a high 

hardware and/or software to provide data communication speed data exchange between mobile unit 12, NSC 14, 

capability between NSC 14 and data network 20. In a 50 and/or service center 16. Switch 100 may also direct the 

particular embodiment, data interface 110 supports a variety inbound call from mobile unit 12 or the outbound call to 

of dedicated data communication protocol, such as frame service center 16 to IVR unit 106 to conduct an interactive 

relay, X.25, TCP/IP, or other suitable dedicated protocol. voice response session with mobile unit 12 and/or service 

Data interface 110 may also support a variety of non- center 16. During modem or IVR communication, mobile 

dedicated, switched, or dial-up technology and protocols as 55 unit 12 may provide location and/or status information to be 

well. included in a data message for eventual delivery to service 

Modem handler 108, switch 100, IVR unit 106, and data center 16. Also, NSC 14 may provide data to mobile unit 12 

interface 110 all couple to data bus 112. A processor 114 also for software updates, remote commanding (e.g., door 

couples to data bus 112 and provides overall management unlock, alarm disable, etc.), authorized number 

and control of NSC 14. Processor 114 accesses information 60 programming, feature flag setting, or other function, 

maintained in database 41 to perform its functions. This Moreover, service center 16 may provide information relat- 

information includes a profile table 120, a service table 122, m g to the emergency service, roadside assistance, or other 

and a message queue 124 which are described in more detail information services requested by mobile unit 12. 
below with reference to FIGS. 3-6. An input/output (I/O) FIG. 3 illustrates an exemplary embodiment of profile 

module 130 also couples to data bus 112 and provides 65 table 120 stored in database 41 of NSC 14. Entries in table 

external access to the operation and function of NSC 14 120 relate an identifier 200 of mobile unit 12 with an 

using link 132. I/O module 130 and link 132 may be used to identifier 202 of service center 16. In this particular 
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embodiment, identifier 200 of mobile unit 12 may comprise 
the mobile identification number and/or electronic serial 
number (MIN/ESN) 204, a vehicle identification number 
(VIN) 206, or any other suitable information associated with 
or identifying mobile unit 12. Identifiers 202 of service 5 
center 16 are further related to call types 208 specified in the 
service message received from mobile unit 12. Therefore, in 
a particular embodiment, an identifier 200 of mobile unit 12 
and call type 208 together specify an identifier 202 of the 
appropriate service center 16 to handle the service request. 1{) 
Profile table 120 includes an entry for each mobile unit 12 
serviced by communication system 10. 

FIG. 4 illustrates an alternative exemplary embodiment of 
profile table 120 that identifies mobile units 12 in groups to 
reduce memory requirements and provide quicker and more 15 
efficient access to the contents of profile table 120. In this 
embodiment, identifiers 200 of mobile unit 12 comprise a 
vehicle type 210, year 212, or other grouping or association 
of mobile units 12 or mobile items associated with mobile 
units 12. Vehicle type 210 specifies the manufacturer, model, 20 
style, or other information of a type of vehicle, whereas year 
212 specifies a year or range of years. In this manner, profile 
table 120 illustrated in FIG. 4 can maintain logical groupings 
that associate service centers 16 depending on the type and 
make of the vehicle associated with mobile unit 12. Vehicle 25 
type 210, year 212, and other model and make information 
may be included in the service message transmitted to NSC 
14 or maintained as customer profile information at NSC 14. 

FIG. 5 illustrates an exemplary embodiment of service 
table 122 that includes voice access parameters 220 and data 30 
access parameters 222 to establish voice and data 
communication, respectively, with service centers 16 in 
communication system 10. Voice access parameters 220 
may comprise telephone numbers, telephone extensions, 
trunk/line identifiers, or any other address or identifier 35 
supported by voice network 18, Data access parameters 222 
may include LAN or WAN addresses, uniform resource 
locator (URL) addresses, telephone numbers, transport con- 
trol protocol or Internet protocol (TCP/IP) addresses, chan- 
nel groups and channels, virtual port identifiers (VPIs), 40 
virtual channel identifiers (VCIs), or any other address or 
identifier supported by data network 20. 

FIG. 6 illustrates a variety of message formats and mes- 
saging techniques used in communication system 10. Mes- 
sage queue 124 may store information temporarily or per- 45 
manently in any of these message formats. A service 
message 300 incudes a start field (STX) 302 and an end field 
(ETX) 304. Service message 300 also includes a message 
type 306 and length 308. NSC 14 uses identifier 200 and 
optionally call type 208 provided in service message 300 to 50 
determine service center 16 using profile table 120. A data 
mode 310, which is described below, indicates whether 
communications between mobile unit 12 and NSC 14 should 
include a data mode (e.g., modems, DTMF, etc.) to exchange 
information. Data 312 in service message 300 may include 55 
a date and time, position coordinates of mobile unit 12, 
sensor readings generated or gathered by mobile unit 12, 
alarm conditions, or any other information communicated 
from mobile unit 12 to NSC 14. NSC 14 uses a checksum 
314 to ensure the integrity and accuracy of service message 60 
300 received from mobile unit 12. 

In a particular embodiment, mobile unit 12 communicates 
service message 300 to NSC 14 using DTMF techniques. 
Switch 100 or IVR unit 106 decodes service message 300 
and passes this information to processor 114. Depending on 65 
the value of data mode 310, communication between mobile 
unit 12 and NSC 14 may then progress directly to voice 
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mode 320. However, depending on the requested service, the 
data required, and other factors, mobile unit 12 and NSC 14 
may engage in a data mode 322 before and/or after voice 
mode 320. 

In some circumstances, NSC 14 receives a priority service 
message 330 during preexisting communication between 
mobile unit 12 and NSC 14. Since mobile unit 12 and NSC 
14 have already established a voice path using voice net- 
work 18, priority service message 330 may not need to 
include identifier 200 of mobile unit 12. Upon receiving 
priority service message 330, NSC 14 suspends or termi- 
nates preexisting communications between mobile unit 12 
and NSC 14 and establishes a voice/data session with an 
appropriate service center 16 to provide the priority service. 

Data message 340 communicated by NSC 14 to service 
center 16 includes framing data 342 suitable for the com- 
munication protocol supported by data network 20. Data 
message 340 also includes identifier 200 of mobile unit 12 
and optionally call type 208. Workstation 56 in service 
center 16 may display graphically or textually data 312 
contained in data message 340 as part of the voice/data 
session between mobile unit 12 and service center 16. 

FIG. 7 is a flow chart of a method of operation of 
communication system 10. The method begins at step 400 
where mobile unit 12 initiates a call to NSC 14. For 
example, mobile unit 12 may initiate a 1-800 voice call to 
NSC 14 in response to user interaction or an automatically 
triggered event, such as an alarm condition, sensor out of 
limit measurement, emergency condition, or other event. 
NSC 14 receives the call at step 402 and receives service 
message 300 or priority service message 330 at step 404. In 
a particular embodiment, switch 100 or IVR unit 106 
receives and decodes service message 300 using DTMF 
techniques for more accurate and reliable reception. 

Depending on the value of data mode 310 of service 
message 300 at step 406, mobile unit 12 and NSC 14 may 
perform a security handshake and establish a modem con- 
nection at step 408. Upon establishing a secure modem 
connection, mobile unit 12 and NSC 14 exchange data at 
step 410. Data sent to NSC 14 may include location and/or 
status information regarding the operation of mobile unit 12 
or its associated mobile item. Data sent to mobile unit 12 
may include software updates, remote commands, messages, 
or other information. U.S. Pat. No. 5,398,810, which has 
been incorporated by reference, describes a particular 
embodiment of establishing a security handshake and 
modem connection to exchange data between mobile unit 12 
and NSC 14. If mobile unit 12 and NSC 14 do not enter a 
data mode as determined at step 406 or the exchange of data 
is complete at step 410, then NSC 14 determines call type 
208 from service message 300 or priority service message 
330 at step 412. 

Call type 208 may specify a variety of services, including 
roadside assistance, emergency services, load brokering 
services, weather reports, news reports, directions, or any 
other suitable information service. NSC 14 determines a 
suitable service center 16 using profile table 120 at step 414. 
In a particular embodiment, NSC 14 may first access profile 
table 120 of FIG. 4 for quicker and more efficient access, and 
then revert to profile table 120 of FIG. 3 if necessary. NSC 
14 determines access parameters 220 and 222 that corre- 
spond to the selected service center 16 using service table 
122 at step 416. 

NSC 14 establishes separate voice and data components 
of the voice/data session between mobile unit 12 and service 
center 16, as illustrated by the two paths in the flow chart of 
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FIG. 7. To establish the voice component, NSC 14 initiates 
a call to service center 16 using mobile unit identifier 200 
and voice network 18 at step 418. In a particular 
embodiment, switch 100 of NSC 14 specifies identifier 200 
in an automatic number identification (AN1) field or caller 
ID field using in -band and/or out-of-band signaling tech- 
niques. Service center 16 receives the call and any associ- 
ated signaling at voice module 50 at step 420, and voice 
instrument 54 receives the call at step 422. Workstation 56 
associated with voice instrument 54 receives mobile unit 
identifier 200 at step 424. As soon as service center 16 
acknowledges delivery of the call to voice instrument 54, 
NSC 14 bridges or connects the inbound call from mobile 
unit 12 to the outbound call to service center 16 to establish 
the completed voice path between mobile unit 12 and 
service center 16. 

To establish the data component of the voice/data session, 
NSC 14 communicates data message 340 to service center 
16 using mobile unit identifier 200 and data network 18 at 
step 430. Data module 52 of service center 16 receives data 
message 340 at step 432, and workstation 56 receives data 
message 340 at step 434. Workstation 56 displays graphi- 
cally or textually data 312 contained in data message 340 at 
step 436. Upon associating the voice component established 
by steps 418-424 and the data component established by 
steps 430-436, the user at mobile unit 12 and an agent at 
service center 16 conduct a voice/data session at step 438. 

The association of data and voice using mobile unit 
identifier 200 may be performed in a number of ways. In one 
embodiment, service center 16 first establishes the voice 
component and selects voice instrument 54 and its associ- 
ated workstation 56 by performing steps 418-424. Then, the 
selected workstation 56 retrieves data message 340 having 
the same mobile unit identifier 200 at step 434. In another 
embodiment, service center 16 first establishes the data 
component and selects a workstation 56 by performing steps 
430-436. Then, voice instrument 54 associated with the 
selected workstation 56 receives the call at step 422. 

Although the present invention has been described in 
several embodiments, a myriad of changes, variations, 
alterations, transformations, and modifications may be sug- 
gested to one skilled in the art, and it is intended that the 
present invention encompass such changes, variations, 
alterations, transformations, and modifications as fall within 
the spirit and scope of the appended claims. 

What is claimed is: 

1. A system for communicating using a voice network and 
a data network, the system comprising: 

a mobile unit coupled to the voice network and operable 
to communicate a service message in a first call using 
the voice network; 

a network switching center coupled to the voice network 
and the data network, the network switching center 
comprising a switch operable to receive the first call 
and to initiate a second in response to the content of the 
service message using the voice network, the network 
switching center further comprising a router operable to 
communicate a data message in response to the content 
of the service message using the data network, wherein 
the second call and the data message specify an iden- 
tifier of the mobile unit, the network switching center 
being further operable to: 

access a profile table in a database to determine a 
service center that can satisfy the service request; 

access a service table in the database to determine a 
voice access parameter and a data access parameter 
for the determined service center; 
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use the voice access parameter to initiate the second 
call; and 

use the data access parameter to initiate the communi- 
cation of the data message; and 
5 a service center coupled to the voice network and the data 
network, the service center operable to receive the 
second call and the data message, the service center 
further operable to associate the second call and the 
data message using the identifier of the mobile unit. 
10 2. The system of claim 1, wherein the mobile unit is 
associated with a vehicle. 

3. The system of claim 1, wherein the service message 
comprises a priority service message received during pre- 
existing communication between the mobile unit and the 

is network switching center. 

4. The system of claim 1, wherein the service message 
specifies a data mode in which the mobile unit and the 
network switching center exchange information, 

5. The system of claim 1, wherein the profile table stores 
20 information relating the mobile unit to the service center. 

6. The system of claim 1, wherein the profile table stores 
information relating the mobile unit to the service center 
based on a call type specified in the service message. 

7. The system of claim 6, wherein the call type indicates 
25 a request for emergency services, roadside assistance, or 

information services. 

8. The system of claim 1, wherein the profile table stores 
information relating the mobile unit to the service center and 
the service table stores the voice access parameter and the 

30 data access parameter associated with the service center. 

9. The system of claim 1, wherein the switch specifies the 
identifier of the mobile unit in an automatic number iden- 
tification field of the second call. 

10. The system of claim 1, wherein the service message 
35 and the data message specify the location of the mobile unit. 

11. The system of claim 1, wherein the service message 
and the data message specify the status of the mobile unit. 

12. The system of claim 1, wherein the service message 
indicates that a user of the mobile unit desires a service 

40 provided by a service center. 

13. The system of claim 1, wherein the service center 
further comprises a plurality of agent stations. 

14. The system of claim 1, wherein the service center is 
further operable to establish a voice/data session between an 

45 operator of the mobile unit and an agent at the service center. 

15. The system of claim 1, wherein the network switching 
center is further operable to generate the data message in 
response to the content of the service message. 

16. The system of claim 1, wherein the network switching 
50 center is further operable to generate the data message in 

response to the content of the service message, the data 
message including data from the service message. 

17. The system of claim 1, wherein the network switching 
center is further operable to initiate the second call and to 

55 communicate the data message while maintaining the first 
call. 

18. The system of claim 1, wherein the network switching 
center is further operable to bridge the first call and the 
second call to establish a voice path between the mobile unit 

60 and the service center. 

19. The system of claim 18, wherein an agent at the 
service center and the user of the mobile unit can exchange 
voice communications using the voice path. 

20. The system of claim 1, wherein the voice network and 
65 the data network are separate networks. 

21. An apparatus for communicating using a voice net- 
work and a data network, the apparatus comprising: 
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a switch coupled to the voice network and operable to 34. The apparatus of claim 21, wherein the processor is 

receive a service message from a mobile unit in a first further operable to generate the data message in response to 

call, the switch further operable to initiate a second call the content G f tne service message, the data message includ- 

to a service center using the voice network; . . c . u 

6 . , , , , , ing data from the service message, 

a router coupled to the switch and the data network and 5 ™ „ - . . , . iL 

, . , * • f - n An . m ^ nna trt f u„ 35. The apparatus of claim 21, wherein the processor is 

operable to communicating a data message to the rr r 

service center using the data network; and furlher operable to initiate the second call and the commu- 

a processor coupled to the switch and the router, the nication of the data message while the switch maintains the 

processor operable to receive the service message from first call. 

the switch and to determine a service center in response 10 36. The apparatus of claim 21, wherein the switch is 

to the content of the service message, the processor further operable to bridge the first call and the second call to 

further operable to instruct the switch to initiate the establish a voice th between the mobile umt and the 

second call to the service center using the voice net- . center 

work and to instruct the router to initiate the comrau- service cen er ' . 

nication of the data message to the service center using 3r ^ apparatus of claim 36, wherein an agent at the 

the data network, the processor being further operable 15 service center and the user of the mobile unit can exchange 

to: voice communications using the voice path. 

access a profile table in a database to determine a 38. The apparatus of claim 21, wherein the voice network 

service center to satisfy the service request; and the data network are alc netW o rk s. 

access a service table in the database to determine a .« A iU , r . , 
, . , .on 39. A method for communicating using a voice network 

voice access parameter and a data access parameter 20 , , , , & . ? 

for the determined service center; and a data network > the method comprising: 

use the voice access parameter to initiate the second receiving a service center from a mobile unit in a first call; 

call, and .... determining a service center in response to the content of 

use the data access parameter to initiate the communi- iL . • 

cation of the data message; 25 thc SCrVCr meSSa S e ' «> m Pn™8 : 

wherein the second call and the data message specify an accessing a profile table in a database to determine a 

identifier of the mobile unit. service <* nter t0 satisf y lhe seivice rec i uest ; 

22. The apparatus of claim 21, wherein the service mes- accessing a service table in the database to determine a 
sage comprises a priority service message received during voice access parameter and a data access parameter 
preexisting communication between the apparatus and the 30 for the service center; 

mobile unit. initiating a second call to the service center using the 

23. The apparatus of claim 21, wherein the profile table is • . t , t , 

( . . , . , . , ... , voice access parameter in response to the content 01 the 

operable to store information relating the mobile unit to the . A . imp- 1 

, , ./» » . 1 . service message, the second call specifying an ldenti- 

service center based on a call type specified in the service _ , . . 

message. 35 fier of the moblle umt; and 

24. The apparatus of claim 23, wherein the call type communicating a data message to the service center using 
indicates a request for emergency services, roadside the data access parameter in response to the content of 
assistance, or information services. the service message, the data message comprising the 

25. The apparatus of claim 21, wherein the service table identifier of the mobile unit and data associated with 
stores the voice access parameter and the data access param- 40 me m obile unit 

eter associated with the service center, 

26. The apparatus of claim 21, wherein the switch speci- 
fies the identifier of the mobile unit in an automatic number ^ ™ 
identification field of the second call. 41 ^ method of claim 39 > wherein the ste P of receiving 

27. The apparatus of claim 21, wherein thc service mes- 45 a service message comprises receiving a service message 
sage and the data message specify the location of the mobile usin g DTMF techniques. 

unit. 42. The method of claim 39, further comprising the steps 

28. The apparatus of claim 21, wherein the service mes- of: 

sage and the data message specify the status of the mobile performing a security handshake with the mobile unit; and 

unit > 50 . . , , , „ „ . 

29. The apparatus of claim 21, further comprising a communicating data in a data mode of the first call using 
modem coupled to the switch and operable to exchange modem techniques upon successful completion of the 
information between the mobile unit and the apparatus security handshake. 

during a data mode. 43. The method of claim 39, wherein the service message 

30. The apparatus of claim 21, further comprising an 55 comprises a priority service message received during pre- 
interactive voice response unit coupled to the switch and existing communication with the mobile unit. 

operable to provide an interactive voice response session 44. The method of claim 39, wherein the step of deter- 
between the mobile unit and the apparatus. mining a center comp rises determining a service 

31. The apparatus of claim 21, wherein the service mes- . . n . ^ j • *i_ 

... yF , * , ... . . center in response to a call type specified in the service 

sage indicates that a user of the moblle unit desires a service 60 

provided by a service center. message. 

32. The apparatus of claim 21, wherein the apparatus is 45 ' ™ e method of claim wherem the caU tv P e 
further operable to establish a voice/data session between a indicates a request for emergency services, roadside 
user of the mobile umt and an agent at the service center. assistance, or information services. 

33. The apparatus of claim 21, wherein the processor is 65 46. The method of claim 39, further comprising the step 
further operable to generate the data message in response to of accessing the service table before performing the steps of 
the content of the service message. initiating and communicating. 



40. The method of claim 39, wherein the mobile unit is 
associated with a vehicle. 
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47. The method of claim 39, further comprising the step 
of specifying the identifier of the mobile unit in an automatic 
number identification field of the second call. 

48. The method of claim 39, wherein the data associated 
with the mobile unit comprises the location of the mobile 
unit. 

49. The method of claim 39, wherein the data associated 
with the mobile unit comprises the status of the mobile unit. 

50. The method of claim 39, wherein the service message 10 
indicates that a user of the mobile unit desires a service 
provided by a service center. 

51. The method of claim 39, wherein the service center 
comprises a plurality of agent stations. 35 

52. The method of claim 39, further comprising estab- 
lishing a voice/data session between a user of the mobile unit 
and an agent at the service center. 
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53. The method of claim 39, further comprising generat- 
ing the data message in response to the content of the service 
message. 

54. The method of claim 53, wherein the data message 
includes data from the service message. 

55. The method of claim 39, further comprising main- 
taining the first call while initiating the second call and 
communicating data message. 

56. The method of claim 39, further comprising bridging 
the first call and the second call to establish a voice path 
between the mobile unit and the service center. 

57. The method of claim 56, wherein an agent at the 
service center and the user of the mobile unit can exchange 
voice communications using the voice path. 

58. The method of claim 39, wherein the voice network 
and the data network are separate networks. 

* * * * * 
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